ABSTRACT. Spain has a National Health Service with a mixed public-private funded system. In the last decades, a huge effort has gone into reducing barriers to patient migration. We estimate a panel data based on a gravity model of migration since the process of health care decentralization has been completed in Spain. Our empirical results show that income is one of the most important drivers in explaining mobility as well as supply variables. Individual characteristics are not among the main factors for mobility. Besides, it is demonstrated there is a quality-driven mobility in Spain. However, there was no significant difference in the influence on patients' mobility between those living in the North of the country and the Mediterranean regions. The empirical results also suggest that current regional health policies in Spain, that explain patients' mobility, should be associated with greater funding system.
Introduction
Diverse studies have analysed the relationship between socioeconomic factors and health (Arrow, 1963; Grossman, 1972 a, b) . Nevertheless, demand for health care is based on the individual's perception of medical symptoms and the incentive towards action (Rivera, 2004) . The key point here is those factors related to patients' health care mobility in which it is essential to take into account that nowadays they are better informed. Mainly, the growth of the use of new technologies is having an important effect on individuals' health knowledge and behaviour. In any case, the final decision of an individual would be mostly derived from its utility. That is, the number of patients moving from one region to another would be determined by the quality and the distance to the health care service. Then, mobility would happen if and only if the net benefit from going to the other region is higher than the net loss of consuming a quality level different from the desired in the residential one. In this sense, several studies have analysed patient migration (Levaggi and Zanola, 2004; Fabrri and Rabone, 2010; Baker et al., 2014; Balia et al., 2014; Lunt and Mannion, 2014; Brekke et al., 2015) although major challenges remain, such as to delimitate the international state-of-theart concerning patient mobility across European member states (Frischhut and Levaggi, 2015) . For example, evidence about patient mobility phenomenon exists within the National Health Service in the United Kingdom (Exworthy and Peckham, 2006) and also in the Italian decentralized health service (Brenna and Spandonaro, 2015) . Recent evidence as also showed in Finkelstein, Gentzkow and Williams (2016) that studied the drivers of geographic variation in U.S., using an empirical strategy that exploits migration of Medicare patients to separate the role of demand and supply factors.
Nowadays, most of the recent literature on patient mobility relates to international mobility between national health systems, in some cases even identified as "medical tourism". This increasing finding has been studied under different looks -flow size, conflicting effects, income and health, time periods, internal domestic regulations, reciprocity connections between countries, patient profiles or demographic and equity issues -but applied research on this topic is still needed (Roghman and Zastowny, 1979; Congdon, 2001; Lowe and Sen, 2006; Glinos et al., 2010; Migge and Gilmartin, 2011; Glinos et al., 2012; Lunt et al., 2013; De Mello-Sampayo, 2014; Lunt and Mannion, 2014) . Although these issues are relevant, go beyond the scope of our study which is going to be based on the well-known determinants of patients' cross-border mobility or induction effects at the regional level.
Regarding the Spanish case, patient mobility across regions understood as crossborder mobility within the country has been studied only before in Cantarero (2006) . To be precise, they focus on the period before the decentralization of health care powers has been completed. Using a model of patient migration, the empirical results presented there support the existence of a quality-driven mobility.
Instead of it, in the present paper our objectives are two: (i) to analyse the updated determinants of patient's migration in Spain; and (ii) to determine if the patterns have changed since the decentralization process has been completed. By doing this, the period under study will be 2002-2013. Particularly, over the sample period, the Spanish National Health Service is characterized by one main feature, the completed decentralization of health care to regions. This process began in 1981 and ended in 2001, according to three different models distinguished among the 17 regions: (i) Two "foral" regions (Basque Country (1987) and Navarre (1991)); (ii) Five regions (Catalonia (1981) , Andalusia (1984 ), Valencian Community (1987 , Galicia (1991), and Canary Islands (1994) ) kept health powers, but with fiscal responsibility limited; (iii) The remaining regions (Aragon, Asturias, Balearic Islands, Cantabria, Castile-La Mancha, Castile and Leon, Madrid, Extremadura, La Rioja, and Murcia) had no health powers until 2002, which provided all the Spanish regions a larger autonomy in the administration and organization of the healthcare services.
This regionally decentralized tax-funded model, in spite of guaranteeing minimum levels of health care everywhere, implies that the quality and quantity of health care might vary across Spanish regions and patients are entitled to choose a preferred provider of hospital or health care facilities in the whole country. Because Spain can be described as a country with a decentralized model, such configuration can have controversial effects on the efficiency and effectiveness of the healthcare services provided at the regional level, as well as on universalism and equity. That is, there appear differences across regions mainly in complementary supply and coverage of (and access to) some health care programs. Also, in the distribution of hospital beds or the availability of high-tech health care services as it is recently showed it in González López- Valcárcel and Barber (2017) .
Therefore, it could derive in these consequences: health care inequalities and health care migration (Lopez-Casasnovas, Costa-Font and Planas, 2005; Costa-Font, 2010) . So that, the relevance of this topic of inter-regional mobility also resides in the financing problems derived ("vicious circle"). On the one hand, resources are needed if good quality supply is desired by regions. In fact, many patients despite providing health care services in their regional areas, uses other regions services and this phenomenon decrease in health care utilization in origin regions. On the other hand, if there is no quality and patients migrate, regions should pay the others for the consumed services. This result increases competition power of more accepted medical supply and leads other health resources to going out of competition depending on regional financing system (Cuenca and González, 2015) .
The remainder of the paper is structured as follows. Section 2 provides a brief description of the data and presents the empirical model. Section 3 contains the empirical results. The final section concludes.
Materials and methods
This research uses data that have been derived from different sources of information: the Spanish National Institute of Statistics (www.ine.es), IVIE-BBVA (http://www.ivie.es/es/) and Eurostat (http://ec.europa.eu/eurostat). Hence, our work is based on a panel dataset for the seventeen Spanish regions over the period 2002-2013 (latest available data for a balanced panel).
It is interesting to remember that in Spain, since 1978 a centralized state has turned into a decentralized one but with fiscal responsibility limited. After that, the regions started to get health powers and in 2011 all of them achieve them. Thus, we have considered the period 2002-2013 where all the autonomous communities in Spain had health powers.
As the recent literature suggests, variables represent regional mobility, quality and environmental factors. Table 1 shows an overview of key variables and sources of information. Source: Authors' elaboration.
If we focus the analysis on our dependent variable (MOB) defined as net balance between the inflow of patients from one region to the rest of country and the outflow from this region to the rest of the country, both Table 2 and Figure 1 provide a general overview by Spanish regions. It should be highlighted that the net mobility is extremely high for Catalonia, Madrid and Navarre Community, whereas it is really low for the Canary Islands (obviously, due to its insularity), Extremadura and La Rioja. Mobility for regions as Andalusia, Aragon, Asturias or Galicia is almost balanced. Additionally, it is a bit surprising data for Cantabria and Murcia, as they are small regions but with a modern and not congested regional health care service. Therefore, the analysis of patient's migration is done from a macroeconomic perspective on the evaluation of the effect of regional characteristics on regional net mobility in which aggregate data are considered. The inter-regional mobility is thereby based on a gravity model of migration, in which the net migration from i-region to the rest of Spain ("r") is a function of income and other additional attributes of the origin i-region and r (the other regions excluding the one considered). Thus, a wide body of literature suggests that patients migrate when the perceived quality of health care in another region offsets the costs of migrating (Cantarero, 2006) . Nevertheless, given the high costs of moving to a distant region, free patients' choice is actually restricted by the health care supply available to the patient and this point raises equity issues (CMPO, 2007) . Also, there are several health care resources in regions so we merge all these data in each region. By including it, we consider some variables in ratio form for easier interpretation and less parameter estimation.
From the demand side, the main factors of patient choice in opting for a determined health care resource are perceived quality of services, distance from these health care resources and waiting times (Levaggi and Zanola, 2004; Fabrri and Rabone, 2010; Brenna and Spandonaro, 2015) . Thus, gravity models are used to explain patient mobility across regions. In general terms, a patient will choose a health care resource in region A, with respect to a other in region B where he/she lives, if the cost of moving offsets the difference in quality between the two health care resources (for example, hospitals). With regard to it, health care policies have been autonomously implemented by each region within the framework of the Spanish health care setting. Precisely, as indicated by Fabbri and Robone (2010) 
It is important to highlight that different ratios of aged structure are considered but we maintain our specification in the analysis on mobility flows, focusing on the ageing population (as an important factor with different economic consequences (Arltová et al., 2016) . Besides, in preliminary econometric analysis, we investigate the dynamic structure of the model, and we found that no additional lags of dependent variable and lagged regressors were significant. Also, because we expect some effects in the case of regions, we analyze differences in migration between North and Mediterranean autonomous communities which are considered different in health care conditions in previous studies. Probably, patient cross-border mobility preferences can easily be changed when information on health care quality is incomplete and regional differences can extend it in order to obtain opportunistic advantages as income raises.
Results
The results of the estimated panel data model are reported in Table 3 . The Hausman test for unobservable heterogeneity leads not to reject the null hypothesis. So, we have used the random effects model. Overall, a comparison of the models reported in this Table 3 indicates that the third general model outperforms the other three models in terms of goodness-of-fit, as it exhibits the higher square correlation between observed and fitted values (0.43 vs. 0.45 or 0.46).
As we expected, our empirical findings show that the attraction power is on average higher for boundary regions for the different specifications. The hypotheses suggested by academic literature on both gravity models and quality driven mobility are confirmed too.
Also, regarding income and expenditure (in spite not being significant the latest) variables it is important to highlight that present the expected positive signs. This fact may indicate the controversial double influence of income, and how the effects could be compensated. On the one hand, it might represent ability to pay of potential migrants looking for quality. On the other hand, it should show greater ability to provide health care at the region of residence, and so, health care expenditure would be higher along the richer ones.
Moreover, variables regarding population aged structure seem not to be significant. In any case, they present the expected signs. That is, elderly people would be more prone to move to another region in order to solve their illnesses, as the chronic conditions and free time this group of people have. Specifically, working-age population would be less prone by the fact of lack-of-time and family responsibilities. In addition, this group is the one with a higher demand for health care services.
If we focus on quality-supply indicators, they would also increase the inflows (mainly through medical doctors). That is, quality-supply could be considered an important determinant of inter-regional mobility. Hence, there is a clear relationship between supply allocation and accessibility to health care facilities in order to lead to equal opportunities for all. These results are also sensitive to the issue that the perception of the quality of care provided by a region depends upon the ability of that autonomous community to export net flows of services. These flows, as Tiebout (1956) suggests, are very useful tools at representing the inefficiencies of the regional health systems. They are linked with both the "first generation" literature on Fiscal Federalism (which focuses on decentralized settings to maximize social welfare) and the "second-generation" ones in which the hypothesis of benevolent social planners is not considered and decentralization is mainly understood as a suitable mechanism for limiting politicians' opportunistic behavior (Oates, 2005; Weingast, 2009) .
Given that, regional health care models that are not able to retain their own patients then should pay for the fixed costs of their health care resources (hospitals and health care facilities) and for the migration of their patients to other regions. This impact is particularly high in equity terms related to the possibility of a patient to move to another region, given high travel and accommodation expenses and increase as a consequence of the economic crisis and unemployment situation in Spain.
However, there appears also not to be a pattern of mobility regarding regional areas (as was almost explained by the descriptive analysis). Beyond of the influence of the universal coverage and equity in access of health care services in Spain, we really think that more attention should has been paid to the study of the factors linking patient mobility and decreased health care facilities due to the economic crisis. In this sense, a reduction in the level of income may discourage seeking medical attention and migration to avoid treatment costs although in Spain health coverage is not exactly linked to labour status and the amount of copayments are not significant related to other countries (World Bank, 2009). Moreover, the estimated dynamics are likely to have a strong influence on a polarization between the group of performing regions, which are increasingly capable of attracting more patients, and the group of the weakest ones, with growing outflows and huge financial problems. These considerations call for a new reform in order to get a better sustainability of the current National Health Service.
Discussion
Our findings are consistent with previous ones for the Spanish case which support the existence of a quality-driven mobility, and show mobility is mainly a question of qualitysupply factors and income. It is shown that the process of decentralization of health care competences seems not to have produced big pattern changes in mobility although additional cuts will occur in the near future and it points out the need for preventing health deterioration in vulnerable groups such as the unemployed one (Urbanos-Garrido and Lopez-Valcarcel, 2015) . Besides, our results indicate that richest Spanish regions attract more patients from other regions and that the most effective pull factors are the number of beds and doctors and the diversification of the organizational structure.
The reader should note that a major strength of the study is that it uses national survey data at a regional level. However, our findings are subject to some limitations such as we need more detailed information about the decentralization process in Spain and it could be useful to get data on private health care resources and not only on those that are located in the public system. Probably, the technology endowment behaves as a pull factor and, more generally, medical admissions as a push factor but in Spain there is not available all these information in each region. However, this items need to be investigated to a greater extent.
From a policy economic perspective, this paper encourages some debates about how health care decentralization could lead to regional inequalities. Also, it is important to note that as regions are free to organize their own resources there appear differences across them mainly in complementary supply and coverage and/or access to some health care programs. Nevertheless, policy makers know that inaccessibility to health care facilities produces dissatisfaction. Besides, the infra-regional trade-off between greater patient choice (due to an increase in health care services supply) and financial equilibrium has been solved by many regions by handling patient inflows.
Thus, current regional health policies in Spain that explain patients' mobility should be accompanied with a new arrangement of an ad hoc financing system between Regional Authorities and providers in order to drive non-resident patient admissions. This opens a more general debate on whether and to what extent the Spanish health financing model would require the creation of fit equalizing compensation schemes aimed at neutralizing the budget consequences of mobility and to guarantee universalism coverage, low copayments and equity in health care.
Moreover, the last contribution of this study is to provide a framework in which to stress the importance of an accreditation policy designed to increase the quality of a regional health system and confirms that well-known health care facilities and hospitals are driving factors for patient mobility.
Conclusions
Inter-regional patients' mobility is becoming a predominant phenomenon for health care resource reallocation among countries, regions and provinces (another important fact this days would also be professional mobility and/or health workforce imbalances (Marchal and Kegels, 2003; Luboga et al., 2011) . This paper contributes to recent empirical studies regarding health care migration, its determinants and patterns. Besides, when inter-regional patient mobility is considered as a long-lasting issue, financial flow imbalances across geographical areas may rise or decrease the sustainability of regional budgets. Specifically, a model that considers the aggregate net balance of patients' migration from the seventeen Spanish regions in the period between 2002 and 2013 is presented. In doing so, data from different sources of information is taken and we estimate a panel data based on a gravity model of migration using demographic, socioeconomic and health supply characteristics. Also, several regional dimensions have been considered. For many variables, the estimated coefficients are in line with the effects expected on the basis of the arguments presented in the paper according to health economics literature.
Econometric results indicate that health migration is mainly driven by quality factors, and that the effects of regional income and expenditure appear to be compensated. We also detect an important dynamic trend in inter-regional patient mobility over time and this finding could have serious implications for the long-run sustainability of the overall National Health Service in Spain. However, there was no significant difference in the influence on patients' mobility between those living in the North of the country and the Mediterranean regions. In particular, the results highlight that health care decentralization has not produce too many changes. Nevertheless, there exists regional externalities from neighbor regions, influencing through learning, innovation and communication processes, which negatively affect the outflows and positively affect the inflows of patients.
